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(L) 



(o) Kmmmm*m*&mwm. mx. mm* 
r'sj r j ^mmm^m. * h, cu cn, no,, nh,, nhr cr * c^ihw 

55#Jf > O-R, (O fcfc, R, Cwo ), Ar(Ar 5MMFtt»M9^ NR.R, CR,, R, 

m%m, Rp Rj^r^^ig^pj)), 

* CD * . M^Hfr, =ft«£ft*||*7. *H«£jS, Zn>\ Be*. Mg>\ Ca*\ B* 
Al 3 \ Qz\ In*$, n-1-8, m=l-4. 

(N) MMwim. 

4. mmm«2*3mtt{i;M «>. ingmm, a*, a 



•» • 9 r 

•••• •••• • - - ■> 

1965 * Gumee ^^T^^*l*aj^fe*#«,^J (U. S. Pat No. 3, 172, 862; 
3, 173, 050). 1973 ¥ Dresner &m7Gmm*mmto1ft} (U. S. Pat No. 3, 170, 

167). «^»«it>^5fSFmibMM. mm, zzmm^mmmm. 

Mmm^MMHIi, «IURMMJM^ lmm. 
200V uLt. 

80 ^«HS Kodak M« Tang «Y5U^WMmiM. B fefE* 

**fc (U.S. Pat. No. 4, 356, 429). MHt««aM*U&«i|^»HJK v *jfc«±- 

B. M«U:-MMfr*ftft. *l§#ffUfeJES, 20V, 5cd/m J . ijff Kodak 

VanSlyke '*mX**m*&XmMMm#m*. tt»#ttt&**ii». & 
STO340cd/m 2 . 

US Kodak VansSlyke » Tang #Wm Alq, (fr«ggl*4MS) 

xmmm u&mmmm*; at, zn* or, B^^mi 

-mm&*m. *mm*m»*t**, *flH^<*U.S.P*lfc4.72M32; 
U. S. Pat. No. 4, 539, 507; C. W. Tang, S. A. VanSlyke. AppL Phys. Lett 1987. 51, 913; U. S. 
Pat No. 5, 151, 629; Hamada, Jpn. J. Appl. Phys., Part2„ 1992, 32, L 514; Matsumuxa, Jpn. J. 
Appl. Phys., 1996, 35, 5357; Burrows, J. Appys., 1996,79, 7991 ). B* Sanyo &n W Sano % 
% U. S. Pat 5, 432, 014 4»ffiStt*»K-fr«^*S*Ji«l*Tli*#fr. fc#&jftW& 
B* Sanyo &m Hamada l04Zmmmit&to,Xm%mm&7 Alq, 
(Hamada Chem. Lett, 1993, 905). 

mT-&mL&m. (A U. S. Pat Nos. 5, 151, 629; 5, 150, 006; 5, Ml, 671; 5, 073, 446; 
5, 061, 569; 5, 059, 862; 5, 059, 861; 5, 047, 687; 4, 950, 950; 5, 104, 740; 5, 227, 252; 5, 256, 
945; 5, 069, 975; 5, 122, 711; 5, 554, 450; 5, 683, 823; 5, 593, 788; 5, 645, 948; 5, 451, 343; 5, 




62J, 080; 5, 395, 862). ^*^*»«3fc»#a«^%a^«#«,«*|pir 
KM* Infer. * lOOcd/rf^T, ¥5NrTOi^^±. 



*mmm, m-mu&mx, tut, mmmmnmtmtm, smv 



(o) «*y*»«^is*^«#si^«jf > son, 
a*a (n) mm&m*%&m*m\m. mm. 

* l W*WMl**n, ftH, F> CL Br> CN. NO,, NH,. NHR CRftCUftg 

mm%m, Rp n^mmx*®). 

S** (D ft*Efe*»£ft£& (O) MtttSff£tt (N) flj^lMntVM 




& (1) *, M ftHfr, ^SgH^Jiil^, MUUU Zn a \ Be'\ Mg 2 *> Ca 2 % 
B H > Ga 3 \ In 3+ ^, n=l-8,m=l-4. 

3 m>l (tf, ttj££&E^ftm *P^£JS8?Efe O, S, UK CI 
#^M^(b| 1-3 (L) ^TOng^^se^. 

##*n&£ft&& (fi&JftSK). WfM3fc«ft. Jg Alq, (30%-50%X (5%) 

(L) lTSi:iK±B»^W^a=fT^ CJ&L. Daczmark, R. 
Balicki, J. Lipkowski, P. Boronicz, A. Grabowska, J. Chem. Soc. Perkin Trans. Z, 1994, 1603; R. 
A. Abromovitch, S. Kato, G. M. Singer, J. Am. Chem. Soc. 1971, 93, 3074). 
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±.mm$u 2, 3mm «» ante* cn> 



jot 

(D {fe^«, &j*to»&mmmnmmii* (98%) a), &h 

*n£5t (D ^W^KaisK^m^tt^WSiR^T ifcftgg (to, NO,, nc, cf,) 

m (L) it^. 

ft BeS0 4 „ Gad,,, ZnCI,, BF, , MgS0 o Al&O&mtt (L> jeflq^tt^TM 

W%aS^*#^ttJHT: <5V, m^itm IdOcd/m^WOed^ 1 , 

W&0.2-3lm/w, ##«ffirRTii500/Mity±. *£i85t (l) ttifc£4*M3r 

&fss4> mas®.* m¥*M&ytmammm. mn. 



J* no («MHD ««g (my 2 «Ig^ * ****** 

:****"**-**«***«**»«***». ^ smmmm 
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(PPH) 



-*«Wtttt. 5.7*3* 



• • ♦• • • • • • « • • • 

• 999 m m • • * - 

£5Qml«l&tt+, ^A»E««t+. £*nft#»T 190-C toft 3 <Ntf. &JSjgfc£ 
%+taA 50ml *. flE KOH ttft|**l£*tt. ffl CHjCIj <3x20ml> 3BtK 

CHCl, *iifc#fc, IB«M0MPftM«Mm 4.1 & j** 66%. JS 

t*&&s*^*?** m. Ttm^mm^t s^ac^o****, c, 77.2%, 

H:5.3%, N:8.2%; C, 77.8%. H:5.0%, N:7.9%. 



*«2, DPPHfltetf 




(DPPH) 

^fc^fctf'T, J830nllHFffttiM, 8.5g (45mmol) 2-**^PIf»Jl* <>45mmol) 
Wft 2«4^Mft*ftttfl|, IWftttttMttDa 113 g(45mmol) 2, 6--* 

MnmsMIIKt* ftMfttnOTT&ftttft (12 InAiOmiSMWN^ci 

**»ug. ffl 13 wimmmi. mmmmzmm*® rap. stw*^ koh 

fflCH,Cl,(3X20ml)^lRH»:, W0UISj**6. N^SO^il*, 

»n«rr i9o°c jn& 3 ^B«m^*t»mA 40mi *. he koh m 

*»Ml5+tt. fllCHA (3x20ml) £*MgS0 4 T*. «^&£fc£**J 

mm. mmmmmnmw 73 % 62%. jtn^m< 263. tgh 

#tfr. Sc^HFSCwH^OjTf^tt: C: 77.6%. H:49%, N: 53%t Cs 76.9%, 

H:5.7%, N:4.6%. 



&«3« NO,PPH«I^: 




(NOjPPH) 



N: 13.7o/ 08 ' 13 0/o; *™« C: 60.9%. H: 4.1%, 




(NCPPH) 

mm ™*B. ma/mm. $ 16g NCPPH n^^- • ^' ^ 



^<f$: 196. 7ZMfrVr, &#^5£ C HNft^#ft ~ 1 " 

"^Wil**, C:73.5%, H:4.1%, N:14 3%. afcjfc 
* C: 72.9%, H: 4.2%, N: 14.6%. 




(PNPPH) 

LTx',r ! **** &®z***smm , M 

N103V a:»« ^hHijNjO TfU-lft : C; 79.4%, H: 4.4%, 

N. 10.3/., C:79.9%, H:4.1%, N: 10.9%. 




(BePP,) 



+*. mtttti. nam. mm^ ax3M) . ff «is«=k ox 



55***?. C^^ABc C: 75.6%, H: 4.6%, N: 8.0%: $*<ft, C: 76.1%, 

H:4.8%, N:7.7%. 
*«7t PPCC!,**** 




(PPGaClj) 

2^(14.2^1)0^1,^20^1 BiSMnlt. 2.48(14^01) PPHK^kw 

*±mNNM*. Mass**, im*^, mmm 
#. mzm <3X3o«i) »=*, sn*m s***^*;** 3 .4 g , ^ 78 %. * 

*fi**HFtt?*, 311. S^CWOClAi^, c:42.4%, H:2.6%, 

N:4.5% ; C:41.6%, H:2.2%, N:5.1%. 

*«8i PPBF 2 Ate# 




(PPBF,) 

2.1g (14.0 mmol)BFj^3(CjHj)3 # 2.4g (14.2m»ol) PPH K#»^ AS 30ml BMW 
*. 5 **. #»** ftia #. (3X30ml). 

W*. ^Mjg^A 4 .4g, J** 82%. **j^HF*F*: 219. ft** 
«?. CjiH^OFjB tf*fc: C: 603%, H: 3.6%, N: 6.4%, ftfcfe C: 59.6%, H: 3.2%, 

N: 6.7%. 

£#19: DPPBF 




(DPPBF) 



4.3g (30.0 mmol)BF,.0(C J H J ) l #! 7.9g (30.0mmol) DPPH BBfcfcfirWSI SOmlCHCl, +, 
Bft8* 2 *Bt, J^Sttttftfe 'fla^Mf*. JB&Mfc£* <3X3Qml>, fcfc 
UStt^B, g^lftli^fi 7.5g, /** 86%. JftiftM^dH^ll^lt 291. 76* 
Mr. Sf^^C^jNOjFBTMKi: C:70.1%, H: 3.8%, N:4.8%t C: 70.5%, 

H:3.8%, N:5.2%. 

10: DPPBOME fite& ^s. 



4.3g (30.0 mmoDBFj^CH^^ 7.9g (30.0mmol) DPPH ASI 30mlCHa 4 + , 

iH!ifc«# 2 jmft*»**M. nmsm#, mzmm^ oxsomi), 

&mtMJgft;*A 6.4g, j** 70%. iftii&^dH 1 ]*^**, 303. % 
*Mr, ft^aCuHMNObBTHItti C:7L3%, H:4.6%, N:4.6%i sfctfcft: C:70.7%, 
H:4.5%, N:4.2%. 

1 1 1 DPPBOET Atejft 



4.3g (30.0 mmoOBFj^HCA),^ 7.9g (30.0mmol) DPPH E#*^A5J 30mlCHCl, «p. 

mmtm 2 <mn-. vmnmmm, m&mit, /sz.»&=fc (3x30ml), m 

SftNKHKMg, ftftMMJgfP'A 7.6g, j** 80%. MMft?ft?«t 317* tg 
*Mr. Sc#^5$ CmHuNC^B tt-*ffi« C:71.9%, H:5.0%» N:4.4%; glfefr C:713%, 
H:5.1%, N:4.1%. 




(DPPBOMe) 




DPPBOET) 



%W 12: DMPPH 



CH' 




>H 



CH 



(DMPPH) 



JS 1HF(30ml)^»»J, 4.0g (20mmol) 4-¥«-2-^*f BftttM 
^O>20mmol)&^, iP^4-¥aS-2-**¥Kftfcftm 

4-¥S-2-^Hft^Qa^l« (50ml) ^j|^tfiTjt#M})[ (12 *Bt), ft. 

A 15ml, 3M ft NH,C1 *##J3, % 15ml *Ui5**t||£fc£ THF. ®T 

1$*^ KOH ^ CH 2 Cl 2 (20ml)^5l=»:, WmM***£, JH^CNa^O, 

^<ii±«» cha. mmnmmm 2- i*-*m-2-**m ) .4-*£4tt 

50ml ft&B*. ##A»Hl&***+, Sft^fc^T 190«C M 3 *tf , 
&££$B£1&+iHA 50ml *, ffffl KOH fcaWflS+g, ft CHjCl, (3x20ml) 

Mgso 4 m mBTfm^mmmmmm»m, tummmmmmti 
m, m cRCkxmm, mnmmm. mmmmtm&®#> 2.8 a. 7* 
* 72%. mm&*fr?n?*, 199. ic*Mr , s^f?* ch^no a, c s 78.4%, 

H:6.5%, N:7.0%: C: 78.9%, H:6.0%, N:7.5%. 

&fc(13: BeCDMPP^^^ 



2.6g (14 mmol) BeSO^H,0 JlB ASH 20ml 5.6g(28 mmol) DMPPH Eftfc^ 



CH 



C» 




BeODMPP^ 



25ml B©*, m±iffiftmmm-&, illAd>*NaOH. PH 15, M 

Mm 2 *Bt, ***ft|JCtt£A, fttftttg, E (3x30ml), HffiZ.HJJfeH 

* (3x20ml), £*t*m ft^HMm^A 3.7g. J** 65%. AM**?*?*, 
405. 7n*#tf. i^atCyWftBeWtt. C:77.0%, H: 5.9%, N: 6.9%; *Mt 
C:76.4%, H:5.8%, N:7.2%. 
14: MOPPH W<£& 

CH30. 



ttM^flHPT. ffl THF(30ml)fl=j&#J, 4.4« (20mmol) 4-¥*3l-2.&#l|i»fDi£* 
t**(>20mn*l)£j£, BP *ft 4-V«»aW¥BWlRWI. *ftft^*ini!) 3.8g(20 
mmol) 4-ip*Utefttt«Bft!fe« (50ml) J***. £&MM*aT**ttft (12 
*#>. *HA 15ml, 3Mtt NH,a**«Jg, ft 15ml*ft**(fc. MtttSft**lIff. 

wrmmm koh i>«is4*tt. a ch^^^^^^^^ji^^^n^so, 
?«m. mmm* cH a o„ 2- (4>«^«ra) ^-w 

50ml #&A»ffi«**ff*. «ft^fi^Tl90^in«l3 

<W. JnA 50ml *, IMK0Hmn>n4HI. ft O^O, (3x20ml) 

$3lffi/*4&, MgSO, ?«, MJ£T»i*#jfti^6tt*fcfc, tii^i^ 

sstffttt, m cho, * mnmmmm, mimmmmmto, 33 

% P*7S*. AM**?*?*. 231. TGX^ff. «#?!* C^O,****, C: 
67.5%, H:5.6%, N:6.1%: *tttt. C« 68.1%, H:5.3%, N:5.8%. 



CH' 




MOPPH 



*Wl5i B4MOPP),tt£& 




■X 



BefMOPP), 

*«I6, NPPHW^ 

(CH 3 ^ 




(NPPH) 



30ml *, WSKOH £ 



CHjCIj (3x20ml) ¥K&*#r, 



14 



mcaatZjimm. nmmmmm, m***mm**&mw, 4.0 a, ^75%. 

III*^f|f<! 214. 7bX1Wi. mttCJl^fiftZmt C, 72.9%. H:6.5%. 
N:13.1%: C: 72.0%. H:6.3%, N: 12.7%. 

$^17t ZnCNPPXW^ 



1.2g (9.0 mmoOZnCljjiqASJ 15ml Hay***. 3.9g(18mmoi)NPPHE#«F : F 10ml 

mmm*, #±&mmm{*. raws**, mmm^mu mmm 

(3x20ml>, SI***. «##»8Ug#i*& 2.7g, /** 63%. tf* 
491. 7G*##T, ft^^CMH^OtZnitJUt, C: 63.5%. H: 5.3%. 
N:11.4% 5 C:62.9%, H:5.2%. N: 12.1%. 

&AI18: PPPHfttetf 



*«nft^T. ft 30ml THF ftfcfcl, 5.6g OOmmol) 2-fc¥ 
(>30mmol) fllnTO 2**¥MftKtttt, #fcfttt*J*to3I 7.0g(30 mmol) 4- 
^S-2-*PttUl|Siail*H|(30ml)*«[^,. &0«^«ffiSfiT«#a« (12 /JMIt). JDA 
30ml, SMMM^ClTM&jaUB, ft20nl*Ufc«ttffc, &Jgj«fctl8lfc* THF. ®Tft* 
ME KOH **DM*&. ffl CH a Cl 3 (3X20nd)$IfcH&, W#Ug***&, Na,S0 4 

t*u±«, mm%te*ai£i v nmim&m#.<ito% 2. (2-*jf«> -4-*s~«tig. # 

»3ttS 50ml»&»+, ##*A»ffii&«tf*, £ftn«*Tl90°C;ta&3*tf, £Ug£ 
$I£«J*inA 30ml *. KOH fcaitflS+tt, m CHaCl, <3x20ml) #3ftffl/*«l, 




Zn^P), 




(PPPH) 



«U**7ft7«. 247. »RMr. aeH^Q^w* c 

N:5.7% ; Mtt, Cs 82>0 o /o> H:5 0%> N:6 - 2%< 
19: BepPP)^^ 



82-6%» H:5.3X, 




BiKPPP), 

ww. emmrnn 5Jg . ^ 75% . mjE ^ R ^ ! 501 . ^ 

«. »WW.W C«* H:4. 8 %. N:5.6% s M C : 80.2%. 
H.5.2%, N:6.1%. 

*092O, PYPPH»£j£ 




(PYPPH) 



A 40ml TlC, Wm KOH »fcW>;fil5+ti, # CHjCl, (3x20ml) ^Jfcffi/^ . 56* MgSO, i F 

mm^mmm, m#mmam&n&mw. 5.0 /** 71%. 

mtttti 248. 7e#^*f, «^FA C^uNjOitJfttt C: 77.4%, H:4.8%, 11.3%, 
C: 78.0%, H:5.2%, N: 10.7%. 

$M2h Zn(PYPP),Ate& 



2g (9.0 mmol) ZnClaiPASI 15ml Mfcl**, 4.5g (18 mmol) PYPPHEttOT 10ml 

mwm*. m±.mmmm*, mams**. &&%n L mm. mmnmw. 

#ZJiife=&(3X30iiil). tSLftVUmBnrSh 3.2g, 63%. iftfcfi* 

559. 7G##*f, «^ * CjjHbN^jZo it *<t : C: 68.7%, H: 3.9%, N: 10.0%* 
C:68.0%, H:4.2%, N:9.5%. 

£0922: DPMPH ftj-oJ& 



(DPMPH) 

Sfc^fi^T, ffi raF(30ml)##*J, 8.5g (45mmol) 2-**¥il#i±*«* 
<>45mmol) fijBt, OTft2**VftmftttiN. ^K«*J*DP5J 113 g(45mmol) 4- 




.N. 



Zn(PYPPX 




iff •*.**..- 



^-mmMmwamm*. &m^^mmTmwm 02 *m. 

S?TW*MB KOH CH J Cl l (3X20ml)$JR=»:, W*UI**Kfe, «3B 

*j**bm+&, maw, (3x20mi) 36*Mgso 4 m 

**. m#*wm*n&mw. 8.1 a, ;** 65%. jttiimm. 277. * 

*#*T, S^SC^uNC^tJMt, C« 78.0%, H:5.4%, N:5.1%, afc&fi, C« 78J%, 
H:5.3%, N:52%. 

23s DPMPBF 



4.3g (30.0 mmol^F^CKCHAID 8.3g (30.0mmol) DPMPH E{*«F^A® 30mICHa, 

+. hm* 2 **r, ramm ms&m, mm&=& (3x20ml)* met 

**J§, &Wimmj ,c & 7.0g, /** 76%. Ili^Xfil, 305. TtXftft, & 
tHr£. CjJB^OjFB ttJHt, C:70.8%, H:4.3%, N:4.6%: C:71.3%, H:4.1%, 

N:5.0%. 

£0*24. abfc^frPTO/TPIVBePP^Agl 




F 



(DPMPBF) 




TPD 



SfcWrro (*MB«) (S£«) tt3fc*£tf-±5fe**-Jg tpd ZKmm, *** 
500A. Hjg«tt-JBBtfP s «AJP|. JWS*400A. *JS&^2000Afi<jM g /Ag<&& (M 
«). Mg:Ag»10:l«*«H;). £««$tg*ftl* 5X10^, fcjElSWffiT, 
(450 ran), 7fJg»feffi3M#, ^Tfe lOOOcdAn 1 , ift8#*fc 0.31mfa. 

3feM2s, a*iWHrroArPi>/B«PP > OTJ/Aii 

500A, «M3*1fr-JgBfliPP a gAff, JPJ**>400A. B*«Hi 10 A ft FLi, *Jg&tt± 
2000 A Al <Mtt). 6Xio«*. «jEMUET. 

(450 ran), 3f B fcffi* 4 ft, 3*«i>Ffc WOcd/m 1 . ift«*** 0331m/w. 

&«2«, A^SfHlTO/TPIVDPPBFj/Al] 

#«Wrro (ftftM) (Efi) W8**tf±5fcll«--Ji tpd £Kmm. 

500A, **Jg*«-JI DPPBF a 3fcfcJg, 400A, *Jg**± 2000 A ft&JH Al CM 

S). &««ilig*«# 6X10*^. &Eft*ET, (550 ran), 

A 3.5 tt, fcftWftlOOcd/m a , 0.051m/w. 

*#|27, abfe##lITO/PV»DPPBF/AIl 




PVK 



lOOOA. fcjsllfc-JgDPPBFjS&feJg. *£*>400A, «£»«Lt2000 Att&JRAl (@J 
fi). £&«fctg«MM$ 6X10*^. *jEft*£T» (445 ran), Jf£*fE 

* 4.0 ft. ftaCT&20fed/tf, O.llm/w. 



*«28t «3fe»#[ITO/TPD/B«PP J :(iiibpy)Ri<CO),a /Al] 
H3< 

1 ' N 1 CO 




/|\x> 



(mbpy^CO^CI 

£#friro (*mb«) (iEft) w*«*^±5fe}!i«-ji to zmmm, m% 

500A, ^^M±^BePP a (56wtyo):(inbpy)Re(CO),a(4wt%)^S. *##400A, 
*JSH«±2000 A ft&Ji Al ^E«(«ilg^«^4Xia*^, «JEI^J«JET. i£ 

(545 nm), ff£%ffi#3.5tt, nTifc SOOOcdAn 2 , MjKIAlM, 

£«*fITO (KifcHi) <JEft> tt«OThk*M~-« TPD ft****; 
500A, &£#&tt±~£ BePP,(30wt%): rPPGad, (70wt%)£3fcjg, 400A, ftjg 

H«±2000 A*j£JR Al <««). £&«^*«#4X10«^, £jEl*HftJ£T, 
(545 0m), ffa%£*4.5f*, lOOcd/m*. 

*«30i atJlMMHlTO/PVlGPPBF, /Al] 

SflRTrro (*Ufc««) (iEft) tt*««>t±5feji»±-MPVK (*W5%ppbf,), 

150nm, fcJg£||*±--J8£J|Al, J¥«*200nm. 2E&«8$g+fc#4XlO* 
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